A new trinor-guaiane sesquiterpene has been isolated from an Indonesian soft coral Anthelia sp. The planar structure, possessing an octahydroazulene skeleton, and relative stereochemistry were established by analyzing 1D and 2D NMR data, including NOE experiments. Its absolute stereochemistry was elucidated to be 1S, 4S, 7R, and 10R by comparing observed and calculated optical rotation values. The new compound showed weak cytotoxicity against NBT-T2 cells.
Soft corals (Alcyonaceae) are sessile marine organisms which are essential components of the coral reef ecosystem. Most of them lack physical defense and therefore have been known to develop chemical defense [1] . The metabolites within the soft corals have been extensively studied resulting in the identification of a diverse array of structurally unique and biologically active terpenoids including eunicellin [2] , dolabellane [3] , cembrane [4] , casbane [5] , xenicane [6] , and bicyclogermacrane diterpenes [7] , sesquiterpenes [8] , and steroids [9] .
Species of the genus Anthelia belonging to the family Xeniidae have been reported to contain at least three classes of metabolites: polyhydroxylated steroids [10] , xenicanes [11] , and C 24 -acetoacetylated diterpenoids [12, 13] . Some of these metabolites were reported to show cytotoxicity against various cell lines [13] [14] [15] and to inhibit TRPM7 ion channels for the treatment of gut motor disorder, and gastric and breast cancers [16] .
In our continuing interest in new bioactive molecules from marine organisms [3] , an Indonesian soft coral, Anthelia sp., collected at Sunda Strait, Indonesia, was examined. As a lipophilic extract of a specimen of the soft coral showed significant cytotoxicity at 1 g/mL against NBT-T2 cells, the extract was separated to give stolonidiol [17] as one of its major constituents. Stolonidiol showed cytotoxicity at 1 g/mL and was identified from its 1 H NMR spectrum and specific rotation. Further chromatographic separation resulted in the isolation of the known clavinflol B [18] and a dolabellane [3] , and a new minor constituent 1, whose structure ( Figure 1 ) is the subject of this note. hydroxyl groups. From the above data, two of the three unsaturation degrees can be accounted for by a bicyclic nucleus.
Except for the singlet methyl resonance, analysis of the COSY cross peaks allowed us to connect most of the proton signals. The vinyl proton at  5.89 (H-6) showed correlations to the oxymethine at  4.34 (H-7) and also to an allylic proton at  2.58 (H-1). The oxymethine proton further gave cross peaks to two methylene protons at  1.92 and 1.76 (H-8a,b), while the allylic proton showed correlations to a methine proton at 1.42 (H-10) and methylene protons at  1.94 and 1.19 (H-2a,b). The methine proton also showed connectivity to the doublet methyl at  0.94 and also to another methylene at  1.72 and 1.63 (H-9a,b). The remaining methylene protons at  1.86 and 1.67 (H-3a,b) were found to be next to H-2a,b.
Signal overlaps in the range of  1.6~1.8 were solved by observing HMBC correlations. Judging from the chemical shift, the singlet methyl at  1.27 should attach to an oxygenated carbon at  79.6 (s) (C-4). This methyl signal also gave HMBC correlations to the olefinic carbon at  156.5 (C-5), to a quaternary carbon at  79.6 (C-4), and to a methylene at  40.7 (C-3). The other methyl at  0.94 d correlated to a methine at  46.9 (C-1) and to a methylene at  32.1 (C-9). Finally, the whole planar structure having an octahydroazulene skeleton was elucidated by checking additional HMBC correlations: H-6/C-1,4, H-7/C-6,8, H-8a/C-6,7,9,10, and others ( Figure 2 and Table 1 ). The relative stereochemistry of 1 was assigned by interpreting NOE spectra. As we could observe a large vicinal coupling constant (J = 8.5 Hz) for H-7, the seven-membered ring is expected to take a rigid conformation. The bridgehead proton at δ 2.58 (H-1) showed key NOE correlations to Me-11, Me-12, and H-7, while Me-12 showed an NOE correlation to H-7, indicating that all these protons are on the same face. Figure 2 shows the COSY, HMBC, and NOE correlations for 1.
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As compound 1 decomposed in the course of spectral measurements and cytotoxicity testing, we could not determine the absolute stereochemistry experimentally. Instead, we compared the observed specific rotation value with those obtained by calculation to elucidate.
We calculated the specific rotation value of compound 1 using timedependent density functional theory (TDDFT) at the B3LYP/augcc-pVDZ//B3LYP/6-31G* level. Notably, previous studies show that the specific rotation values calculated at this level are in good agreement with the experimental ones [19] [20] [21] . All the calculations were carried out with the Gaussian 09 program [22] at the Research Center for Computational Science, Okazaki, Japan. First, we considered conformers of compound 1. We found 4 conformations with respect to the seven membered ring and 3 conformations per one hydroxyl group. Thus 36 conformers were taken as initial guesses of geometry optimizations. However, no stationary point was found for 3 conformers. Therefore, 33 conformers were considered hereafter.
We calculated the free energies and equilibrium populations for 33 conformers and found that the populations of 6 are more than 1%. It is noted that the conformations of the seven membered ring are the same for the 6 stable conformers (The dihedral angles C5C6C7C8, C6C7C8C9, C7C8C9C10 and C8C9C10C11 are about 50, −70, 70, and −70 degrees, respectively.), which are consistent with our NOE results. The dihedral angles of two hydroxyl groups and relative free energies of 6 stable conformers are shown in Table 2 . The most stable conformers are a, b, and c, which differ in the orientations of two hydroxyl groups and the optimized geometries are displayed in Figure 3 .
Next, we calculated the specific rotation values of the 33 conformers, which are summarized in Table 2 . Conformational average of the specific rotation values is −98.2, which is close to the experimental value, −112. Therefore, it is considered that the estimated stereostructure of 1 is reasonable. Notably, most of the stable conformers except c have similar specific rotation values, around −110, which is very close to the experimental one. Thus the calculated relative free energy of conformer c might be underestimated.
In conclusion, we elucidated the structure of a new trinor-guaiane 1 from an Indonesian soft coral Anthelia sp. possessing an octahydroazulene skeleton and the absolute stereochemistry of 1 was concluded to be 1S, 4S, 7R, 10R. Compound 1 did not show cytotoxicity at the level of 10 μg/mL against NBT-T2 rat bladder epithelial cells.
A trinor-guaiane from an Indonesian soft coral Anthelia sp.
Natural Product Communications Vol. 10 (11) Cytotoxic assay: The NBT-T2 cells (BRC-1370) were seeded in 1 mL of a modified Eagle's medium supplemented with 10% heat-inactivated fetal bovine serum, streptomycin, amphotericin B, and glutamic acid. Cells were exposed to 1 and 10 g/mL concentrations of compound 1, as well as the extract at 37°C for 72 h and observed under a microscope to evaluate the effects at 48 and 72 h.
